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Detection of p-process 146Sm nuclide by
accelerator mass spectrometry
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ε(142Nd) : deviation in  
 parts per 10,000

 Possible scenarios:

1. Earth condensed from non-
chondritic material 

2. Early differentiation of Sm-
rich material during 
planetary formation:
Earth should therefore 
contain a complementary 
reservoir of low Sm/Nd ratio.



Direct detection of 146Sm by accelerator mass spectrometry:
the interest

1. Possible determination of cross section of 142Nd(α,γ)146Sm 
at low energy by direct counting for study of the inverse (γ,α) 
p-process reaction 

2. Re-determination of 146Sm half-life, important for Early-
Solar System studies and planet formation

3. 146Sm in nature:
- cosmogenic isotope : 147Sm(n,2n) in meteorites ?
- accretion from interstellar medium ?



Laboratory production of 146Sm
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AMS detection technique:

1. Use of ECR ion source and ATLAS to reach high energy

2.  Use of Gas-Filled Magnet to separate 146Sm  and 146Nd



Identification  high energy for discrimination by dE/dx
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Ion δ(m/q)/(m/q) %

146Sm22+ 0.000

146Nd22+ 0.000

152Sm23+ − 0.417

80Kr12+ + 0.457

133Xe20+ + 0.205

139La21+ − 0.261

166Er25+ − 0.055
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Present status summary:

1. good separation and identification of 146Sm by high-energy 
AMS 

2. present sensitivity : 146Sm/Sm ~ 10-11

3. half-life re-determination in progress : need to measure 
146Sm/147Sm ratio in absolute terms.
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146Sm/147Sm ratio in absolute terms.



Half-life (year) Author

5×107 D. C. Dunlavey and G. 
T. Seaborg, 1953

7.4 ± 1.5 ×107 M. Nurmia et al., 1964

1.03 ± 0.05 ×108 A. M. Friedman et al., 
1966

1.03 ± 0.05 ×108 F. Meissner et al., 1987



147Sm 
activation(a) (a)

(a): after dilution of activated material with 147Sm and Sm purification. 
Samples were precipitated and ignited to Sm2O3. Final masses of 
samples ~ 50 mg.

146Sm samples
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50 MeV
electrons
Tohoku U.

fast neutrons
Japan Material
Testing Reactor

21 MeV protons
AVF cyclotron
Osaka U.
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e.g.: 142Nd (α,γ) 146Sm,  measured by counting 146Sm nuclei ?
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146Nd in N2 gas
146Sm in N2 gas
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